DNA binding activity is required for EBNA 1-dependent transcriptional activation and DNA replication.
Epstein-Barr virus nuclear antigen 1 (EBNA 1) has been shown to be a sequence-specific DNA binding protein that is required for the replication of episomal elements carrying the viral origin of DNA replication, oriP, as well as for the activation of a specific transcriptional enhancer. We have constructed and analyzed a series of deletion and nonsense mutants in a cloned copy of the EBNA 1 gene and have tested mutant peptides for the ability (a) to bind to a synthetic oligonucleotide containing a consensus EBNA 1 binding site, (b) to activate the EBNA 1-specific enhancer, and (c) to drive replication of an oriP-bearing plasmid in a transient replication assay. The presence of a DNA binding domain in the carboxy-terminal third of the protein was confirmed. Interestingly, neither the acidic tail nor the Gly-Ala copolymer of EBNA 1 contributes significantly to binding. In addition to sequences in the carboxy-terminal portion of the protein, our data indicate that sequences in the amino-terminal portion of the polypeptide affect the binding of EBNA 1 to its target sequence. Further, we show that EBNA 1 binds to its recognition sequence as a dimer. Results of transient expression assays indicate that the ability of EBNA 1 species to activate the transcriptional enhancer and to drive the replication of oriP plasmids is directly dependent on the ability of the polypeptides to bind to the EBNA 1 consensus binding sequence.